Introduction: Ileal adenomas associated with familial adenomatous polyposis are a common finding. Many recent studies following panproctocolectomy for familial adenomatous polyposis have confirmed the presence of multiple ileal adenomas and an increase in ileal mucosal proliferation. In this study, we present a case of invasive adenocarcinoma arising in a severely dysplastic tubulovillous adenoma in the ileostomy of a patient with familial adenomatous polyposis; also, we present a literature review. To the best of our knowledge, only very few cases have been reported in the literature. Case presentation: A 59-year-old Caucasian woman developed a primary adenocarcinoma in her ileostomy, complicating the stoma 31 years after its formation.
Introduction
Ileal adenomas associated with familial adenomatous polyposis (FAP) are a common finding. Many recent studies following panproctocolectomy for FAP have confirmed the presence of multiple ileal adenomas and an increase in ileal mucosal proliferation. The management protocol for FAP is prophylactic colectomy with either restorative proctocolectomy with formation of ileal pouch reservoir or ileorectostomy. Panproctocolectomy and terminal ileostomy were the first-line management option in 1950s. Currently, this procedure is performed only for cases with recurrent rectal or ileal pouch adenocarcinoma. In this study, we present a case of adenocarcinoma in the ileostomy of a patient with FAP; in this case, invasive adenocarcinoma arising in a severely dysplastic tubulovillous adenoma was found. Also, we present a literature review. To the best of our knowledge, only 11 cases in English and one in German [1] have been reported so far.
Case presentation
A 59-year-old Caucasian woman with a previously diagnosed FAP had total colectomy with ileorectal anastomosis 34 years ago followed three years later by resection of the rectal stump and fashioning of an end ileostomy in her left iliac fossa; neither the operative details nor the pathology reports were available. Her medical history shows that she has multiple medical comorbidities, including severe sero-negative rheumatoid arthritis, lumbar disc herniation, total abdominal hysterectomy and bilateral salpingo-oophorectomy., osteoarthritis in both hips, eczema, chronic obstructive pulmonary disease, renal calculi, and chronic renal disease stage 3.
Three years ago, she was referred to the colorectal clinic because of abnormal fungating growth at the stoma ( Figure 1 A computed tomography scan of her chest, abdomen, and pelvis after oral and intravenous contrast showed no evidence of metastatic disease. Carcinoembryonic antigen was within normal range. After a discussion in the colorectal multi-disciplinary team meeting, a decision was made to keep the duodenal polyps under surveillance and to carry out a barium meal and follow through study. The results of the contrast study were clear; therefore, our patient underwent a laparotomy with en bloc small bowel resection with the ileostomy and safety margin of the skin around the stoma. About 45 cm of adherent small bowel was removed alone with the ileostomy specimen. The rest of the small bowel was examined and did not show any gross pathology. A new stoma was created in her right iliac fossa. She went home seven days after a smooth recovery from the operation.
Pathology showed an invasive, moderately differentiated adenocarcinoma arising in a severely dysplastic tubulovillous adenoma with foci of high-grade dysplasia at the mucocutaneous border ( Figure 2 ). The tumor infiltrated the submucosa and was focally present in the ileostomy stump. The remainder of the resected bowel was clear.
As discovered at a follow-up one year ago, she had developed a polypoid mass at the ileostomy site ( Figure  3) . The results of a limited endoscopic examination of the small bowel up to 50 cm through the stoma were clear. She underwent further wide excision of the terminal ileum and refashioning of the stoma. The specimen was reported as benign tubular adenoma. The follow-up plan was to review our patient every six months in the clinic with an EGD examination every six months.
Discussion
FAP is an autosomal dominant inherited disease characterized by the presence of hundreds of adenomatous polyps in the colon and rectum. The annual reported incidence ranges from one in 5000 to one in 17,000 live births [2] . The incidence of small bowel malignancy is very low in the general population (seven per 1,000,000) [3] . Suarez and colleagues [4] estimated the incidence of the adenocarcinoma in all ileostomies in Britain to be two to four per 1000, indicating that ileostomies are more prone to malignant changes. In addition, many cases of adenoma in the ileal pouch after proctocolectomy for FAP have been reported and some of them have progressed to adenocarcinoma [5] [6] [7] . Many factors have been implicated in the malignant transformation of the ileostomy mucosa: colonic metaplasia and dysplasia of ileal mucosa, chronic irritation due to either physical or chemical trauma, ileitis, and development of chronic inflammatory polyps and malignant transformation in a pre-existing benign adenoma. In this case, we believe that the invasive adenocarcinoma was secondary to malignant transformation in a pre-existing adenoma as evident by the pathology report. Table 1 summarizes the case reports that we were able to find. There were 13 patients (seven men and six women), and the median age was 57 years (range of 42 to 75). The median interval between stoma formation and presenting adenocarcinoma was 25 years (range of nine to 42). None of the patients had lymph node metastasis at the time of presentation. Three patients showed local skin invasion (23%). No deaths were recorded after three years of follow-up. However, two patients had a recurrence that was excised locally. The treatment was constant in all cases and included en bloc resection of the terminal ileum with its mesentery, surrounding stoma skin, and relocation of a new ileostomy. Our patient was followed up to 18 months without evidence of malignant recurrence. However, she developed a benign adenomatous polyp, which was locally excised with refashioning of the stoma.
Conclusions
The number of reported cases for primary adenocarcinoma following panproctocolectomy for FAP is small. Figure 3 A recurrent polypoid mass visible at a stoma. The recurrent polypoid mass is shown at an ileostomy site two years after an en bloc resection. A wide excision of the terminal ileum and refashioning of the stoma were undertaken. The specimen was reported as benign tubular adenoma. Nevertheless, it is expected that the numbers will increase in longstanding ileostomies in parallel with the duration of the stoma. Patient education and medical examination of the stoma should be implemented early with the need of designing a surveillance protocol for early detection and management of ileal adenomas, especially in longstanding stomas. Surgery should include an en bloc resection of the ileum with a generous margin of the surrounding skin and relocation of the stoma.
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